Image processing 21
The images are processed in Matlab using a script with four steps and involving several functions from the 22 Image Processing Toolbox. First, a morphological reconstruction technique is applied to filter out noise and 23 out-of-focus particles. In morphological reconstruction a marker image is created based on the input image, 24 called the mask. In the marker image, all intensities of the mask image are subtracted by a constant 25 number. The marker image is then dilated, meaning that the intensities are gradually increased, but the 26 intensities of individual pixels can never be higher than they were in the original mask. This will identify 27 peaks in the image, which in this case are in-focus particles. In this way, low-intensity objects too far from 28 the camera, i.e., out-of-focus particles, are removed without changing the intensity or shape of particles 29 that are a combination of low-and high-intensity features. The second step is to convert the image to a 30 binary image. This is based on a relative intensity threshold that is 0.1 of the maximum intensity of the 31 morphologically reconstructed image. Thus, pixels with intensities above 0.1 times the maximum intensity 32 will be considered to be pixels containing information about particles. It is necessary to use a threshold as 33 lightning distortion effects cannot be eliminated and will create erroneous particles and shapes if they are 34 not removed. In most cases, the maximum intensity of an image will be 255, but in some cases it might be 35 lower due to differences in the water properties and small electrical irregularities. Numerous tests have 36
shown that the applied threshold yields good results across environments and deployment configurations. 37
Individual particles are found based on the binary image using the "regionprops" function in Matlab, but 38 particles with a maximum intensity that is less than half the overall maximum intensity are removed 39 because these particles are not in focus enough to yield reliable information. An example of an input image 40 is shown in Fig. S1a , and the identified particles are shown in Fig. S1c . Shape parameters, area and the 41 equivalent spherical diameter (ESD) are computed based on the remaining particles. The ESD of one 42 particle is the corresponding diameter of a circle with the area of the illuminated area of the particle. A PSD 43 for each image is calculated and the mean ESD is calculated based on the method of moments. an indicator of relative differences in the specific surface area of flocs. Shapes can be estimated based on 48 the images, assuming that the shape in the 2D image represents the three-dimensional shape. The three 49 characteristics of sphericity, convexity and solidity are used here. Sphericity is the measure of the ratio 50 between the major and minor axes of the best-fitting ellipsoid and is thus 1 for completely spherical 51 particles and decreases towards 0 for increasingly rod-like or elongated particles. Convexity is a parameter 52 often used in grain characterisations to describe the roughness of the surface of the particle. It is measured 53 as the ratio, with a value of 0 to 1, between the perimeter of the convex hull, i.e., the smallest polygon 54 inside which the object fits, of the particle and the perimeter of the actual particle. A convexity of 1 means 55 that the surface of the particle is completely smooth, and convexities closer to 0 indicate longer particle 56 perimeters in relation to the convex hull perimeter, indicating a rougher surface. Note that convexity is 57 normally measured using a high-resolution microscope image, and the 4-µm resolution of the Pcam cannot 58 be used for the small particles. However, for larger particles above ~100 µm, the convexity measured with 59 the Pcam can provide an estimate of the relative difference between particles. Thus, it is not a direct 60 measure of the surface roughness. The solidity provides an estimate of the overall fluffiness or porosity of a 61 particle and is the ratio between the particulate area and the convex hull area. The boxplots in Fig. S1d  62 depict the acquired particle shape information based on the example image. 63 
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The black line on the main map shows the location of the transect (see Fig. 1, main text) Table S3 . Water quality data for the laboratory experiments at the start and end of each treatment type. 
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In the early stages of the treatments, the PSD of the LISST has lower values than that of the Pcam. The PSDs 120 from the two instruments are similar after 1 hour in the two Fe treatments, as shown in Figure S, middle  121 column. When the flocculation is at a maximum, at the end of the runs, the PSDs of the LISST tend to show 122 a more well-sorted distribution than the Pcam PSDs ( Figure S, right column) . The correlation between the 123 mean ESD of the LISST and Pcam for all measurements is highly significant, with an r=0.95 (p<0.0001). For 124 individual treatments, the statistics show that the correlations are significant, with r>0.9 (p<0.0001) for all 125 treatments (Table S3 ). These significant correlations prove that the two instruments show the same trends 126 over time. 
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For all values, p < 0.0001.
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Because the LISST has a lower size limit than the Pcam, the mean ESD measured by the LISST tends to be 132 smaller in situations where there are many single fine-grained particles, e.g., at the start of the flocculation 133 experiments (see Figure S) . When both systems are measuring floc sizes, the PSD from the LISST tends to be 134 better sorted and closer to having a log-normal distribution. This is probably caused by the scattering 135 theory used to invert the scattering signal of the LISST to a PSD, meaning that the data are smoothed 136 towards a log-normal distribution by the LISST inversions. The procedure for calculating the ESD from the 137
Pcam data does not rely on any inversions or assumptions about distribution shape; thus, we believe the 138
